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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a distortion 
correction characteristic by completely eliminating 
orthogonal errors and gain errors of orthogonal 
demodulation processing and to attain miniaturization 
and reduction in power consumption. 
SOLUTION: A distortion correction section 22 of digital 
radio equipment applies distortion correction to base 
band modulation signals 11, Q1, D/A converters 24, 25 
convert them into analog signals by a sampling 
frequency Ftxsp, a power amplifier (PA) 36 amplifies the 
analog signals, which are transmitted. In this case, a part 
of the transmitted signal is fed back and demodulated to 
detect a distortion component produced by the PA 36. A 
distortion correction coefficient for canceling the 
distortion component is calculated, and the coefficient is 
multiplied by the signals 11, Q1 to correct distortions. In 
this case, the digital radio equipment is provided with a 
frequency conversion section 52 that converts the fed- 
back transmitted signal into an IF signal with a frequency 
Fif, an A/D converter section 76, that samples the IF signal with a frequency Fsp (Fsp is twice 
Ftxsp or higher and is equal to Fif x 4/m, where m s an odd number that is 3 or larger) to 
convert an IF signal into a 2nd IF signal, a digital orthogonal demodulation processing section 70 
that applies digital orthogonal demodulation processing to the 2nd IF signal to provide outputs 
of demodulation signals 14, Q4, and low-pass filters LPF 72, 74 that extract an envelope 
component from the signals 14, Q4, to obtain signals 15, Q5 for detecting distortion components. 
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(54) BSi©4i] 5^ S^;i«8ieg©£«iElEl8§ 

(57) [S^] 

CWffl] P A 3 6 ©#|*BWttT?58£ 

f* *„ 

^— X/^ FgUli^ lis Qi 
§P2 2 T-MSIE LS*fkJl«^ F txspTT i- n y« 

^-F^-y ^LTSlib. P A 3 6T-^C/c^fiSc5)-^ 
^- FVW ? L/ciMiifi-^^Jl&SStF if<D I F fl^tc^ 

»-r5®a»asstW5 2 1. i f f sp cf 

S paFtxsp0 2{gJ^±T*FifX 4/m^b<, mi±3 
W±Off») T'S*ltLTl2 I FfflC^tSA/ 
D^g|«P7 6t, SB 2 I Ffi^cx-r^^MS^sMaa 

H5QIia37 0 lis Q* -d^i^D- yfiic^-^rlS'J 
tBLTI^fflffiCHs, Qsfct5LPF72, 7 4 



s— ^ 




(2) 



2000—2092 



JV—hi-^lFX bMS^LT^-XAVFSIIffi^fE 
^'J >t>"MI^Ftxsp) TT-^D^i^tc^Ltt^/tg 

HB»C*t"»T. mmS?^- F^y * Lft:3iSe«#*ffl« 

»cFif©i ?mm opnmsnemm icsmr&mms. 

MfB I F flMffcHftft Fsp ( F spfcfc F txs P <D 
2 m±T F if x 4 /mte^L^^*»fc-$-HSHft;£ 
a-To mtt3JM±©«FSc«:S"ro ) T-«#{fc LT f*-f 
*;HB^fcSa»-f3A/D£g|SP4:, COA/D^gp 

m&<D tut)-? & mmm^<D ? © js&i&c f sp / 2 <omm. 
ssp© tfj^-r s aanfi^o ? f s P / 2mf 

sp/4©«»afe«^*»5gLTX^n— 30 
OS«jElHlg§o 

Til*ifiEO#J#JW2;-r3 fct fete, Wt}ffl'0<DV]9Wz. 

t«j y ^wcomm mommm t Lxtezmim 4 ia 



^ * u 5 rtaj^ * y ^»*i^^aH»fflaosMiE^ 

»©5 5©*JJHtt»te*fjSLfc 1 fflWOSffliE^^K 
» fcB L TSSiEOWJBtf i: -T -5 fc t 6 fc % ££fijS&&?- 

■v y m*.mcMmft&* =ev *^ wis Lfc^m 

sa«LT*y, ^vmmmmn, «MSA^^Mia^- 

® y fc3Mflm?saR^-ir *}vcd® <o mzmcmtt 
\&'&<DmmiE<Dwmm£ lt*s»*« 4 lasco^^ *j 

[0001] 

* - F^-y z lt«pl. flamt^efl^fmnuT^ 

[0 0 0 2] 

n, P S K (Phase Shift Keying) 77^, QAM (Quad 
r-acure Amplitude Modulation) 7jS3§F©f&J^ili73^ 
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3 

(BWO^fllHBWttte «t -3 r ?g^-r s mz>-%mEt Z> 
[0003] fv isZMEmwmy'vi? v v- 

LTcn^tlLTD S PtcgXDii^, COSSHt-iftfr 

£ Sfft-feS L M S (Least Mean Square) 7 )l>3 D X 

i^LMS 7;b=f V X2^ffli^fc3I*iIE7ji£fc <£ 3 fit 
5fS©lH]g§&, EI 1 OJSLXfm 1 1 XttH 1 2 tc^f «t 5 fc 

[0 0 0 4] 0 1 0^Lfte£3fe@ES«D S P 1 0 fcjM 30 
fttJR F (Radio Frequency) g|J 1 2£*{IL, DSP 

1 0F f 3^C/r/4->7hQPSK (Quadrature Phase Shi 
ftKeying) Vy£>XS5 OWT, #&C/z/4-QPSK 

1 6. m^swwi 8, sm lE^^tffigp 2 0 Rif mm 

4, 2 6, 7i-t^m^Mm^2 8, (S&gSt^gSgP 3 
0, 3 2, JSWP58I6S3 4, tftttMHI CfiiT, P A 
1^5) 3 6, *(RrtS*Sfr»3 8s 7:raXtt3Sttti^4 
0, LPF (D-;U7^;W) 4 2, 4 4RtfA/D 40 
(T^n^V-r-fv^A/) ^354 6. 4 8^tW 

i> 0 fir, 3Mf§-r— s p 1 otcisDJAsns 

£:, j/4-QP S KV7 tfV^gPl 4&tM/— h-f-i 

I., Qi i'i^L, SM£ffi2 2»cj:«aBi6aaaM**a 

ST^*SIE^nTSI«fiOR FSP 1 2tctH7J-r§o jM« 
R F » 1 2 SffluEffi 2 2 T?^ffliESnfc^— X 
AVK^Hii^ I 2, Qzt>\ D/Ag?&g|32 4, 2 6T 

$ii?n, 3 0 t*^jsm^^7^ xn 50 



>^-v>' 3 P A 3 6 cf/T^tt^iciiiH^nrjM 

5 O^fetB^-rSe. P A 3 6 <E> fcB77 L /oHfHi-SfcQ 

-ap«, 77 iriii^§§ 3 8 r°m 0 tb ? n, nttfkKsm 

3 2, 7XaXi*2ffil)l^4 0, LPF 4 2, 4 4 &t>* 
A/DR1MB4 6, 4 8ICtoTaHSn, DSP 10 

— K^-v ^?n§, DS P 1 Ofli, HtflE^SS, 
*ffigB2 0JC«fc?K tt7J§+3S3H 8T?5}<J6/i«7]{iiPfc 
tSCT, I u Q\*V7Tls 

yxfi^i:LT5M«ffiiJR F»l 2fr67^-K/^fS 

n/caiift-^ 1 3, Qstcwrs^s^ erfcto-sgijjg 

UTMWIESI5 2 2 T'^-7A> FglUt^ I i , Qi tc* 

[0 0 0 5] gfc, EI 1 2&C^Lfcfi£*ls]S8te, SfifUffil 
R F3U 2 a tcjai&&£&tf 5 2 , Jlg|55£tlg§ 5 3 , A 
/ Dg&SP 5 4, v>'^;Htt3SSiS5aiIgP 5 6 S.Z>*a 
-^X7i-^^^I1^5 8*»^ 55FlRltte-&S3 8T* 

W)thznrc.mmsm)\ HifawsMWs 27*1 f«^ 

DSP10t7-f-h^7^n5, 
[0 0 0 6] 

[fgfEtfSR&lxJ:? £-r«MD L^U^^e, Ell 0 
D Xit^iragP 4 0, LPF 4 2, 4 4, A/D^&gP 

4 6, 4 8»cj:oTffi«jEi*ejWib<*ft'rakv^ 

PSjffljiS^feofto f4b5, 7-tDXlt3S«ilSg|3 4 0 
14, EI 1 1 ic^f <fc 5(C90' ^fflgg 6 2 , 6 

4, 6 6&<Dmj&t£fc%.v^p§' a Tmm,-ztiT^z><D 

Wt£*#{ t « ■» * o ^ **«^fi®§§ 6 8 5> tb 

^j-rsaqse^offlffl^Q o° 9 o° ^ig§6 

2«±M±2° gJgcOPS^feO, I/Qia^MMtf 

'«II/Qf^^7+-f'LPF 4 2, 4 4<DmmW 
ttOtBjS^iftCt LPF 4 2, 4 4A^ffi*t«I 

I /Q«-^^A/D^gP4 6, 4 8CDA*UV^(C^- 
fe-l±5fc46(CD C /^-Y7X[HlSSA , !Kf®{c^:i l ^, lCT 

[0 0 0 7] —7a. Hi 2(C^Lfc^3l5flIE§«, tVv' 

aswaaap 5 6 <d i /Qie^M^ i/qw ^Kse* 5 



(4) 



SFJ&fcfctK n-/lX7^;l/^^ag|J5 8T-D 

«ftfcfc^*< fcfe I FffOflftRF i f (0O*»f 4 0 
0KHz~500KHz) <D»ffifO«iftSJc («^{f»M 
Hz) tftSOT% 7V^*;l/fc£«l»&gi6B5 6Rtf 
n— /<X7-frt/*$a®»5 8*DS P 1 OrtT-«fig-r§ 
ZLttf&MT^ FPGA (Field Programmable Gate A 10 
rray) ^PLD (Programmable Logic Device) ^<Df 

[0 0 0 8] fSzfi^i:, IfttfSnt^DS P 1 
0 m IfcM H z tlfc x- £ ^US^PM 

;Ht^aaBB8BlgP5 6Rtfn — /l7.7-f7l/^Mita5 5 8 20 
*F P G A' 3 ? P LDfOf- hny>y ^0gST^b>9: 

^c-T^i:, SSt7jy— h»F P G AT'feS+i^fcft 

[0009] ^mi±, ±M<Dmmmcm^-T^nrc 
5, 

[0 0 10] 

If^SrJSfcffeFif© I F fl^f (c 5 M ffigc^gf! 
fc, I F{f-5§;&Jf&g5tFsp (FspttFtxsp0 2^JW±t? 

Fifx 4/m»c^n,^ff*i«rc-rjaiS[**a-r 0 nu± 
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x 7 j >v * t * * ffi L T& 5 C t: £r#fig: t f 5 . 
[0 0 11] *LfciJMM»l4, ffli£g£ 

^gP(c«fcoTH^ScFifO I F If §t^?ti, A/D 
£*»T?7*-f S>*;Ht#fc:£j&£tt;5 0 c©A/D^gS 

/ a wmnwyv i/iTMim f tx Sp © 2 «jk±t«, 

F{t^<DJS?£i&FifCD4/m (mtt3K±O^S 
^a-To ) efcS^5tXTv-«§o -T^rfc-e, Fsp=Fif 
x 4/m<D^f1 : i:Fsp>2 Ftxsp©^frt^fc-r-9-> 

^y^sas&Fsp-ei F«#*«*ft era* 5 7 > 

©l/40^(c^>3^-hSnftf^A/ 

if£r 4 00 KHz~5 00KHzct§t, Fsp«:7^ 
*XhS«[»J:t)ffi^JHift» «b*:T?«>m=3©tt5 3 
3 K H z ~$J 6 6 6 K H z ) fcfctK A/D^g|gPT'£ 
^bTffi*-r«fl}^OHiagR{±l 0OKHz~125K 

s p©tVs^ ;Hg#iastf k c t 5 0 l fc & 
[0012] «sEaan«yi-ff3Htens roj m^mMc 
[001 3] ttssa»i«uiTS!=bns roj 

«k § ^MIE#14^f fcfcBfrih'f * i: i: fe ic, A/D ^^gp 

©D h<Q&w*wmicWL^mmicmm~?% 
gpcottsTj-r %mmm ! %<D -5 * o^i&ife f sp / 2 atfuss 

[0 0 1 4] ttiifSA©«JWH#fcfc^Tfe, PS^-V^. 
[0 0 15] 5H«^%Wr§^^r*iiLT^Sfe 

x n tc -is ^ r *> % p^s^ -v * frm&mt} ^f^tcum-v 



COO 1 6] atfBai£&^ir*;l'©«?>e**»JWt-3 

SABf fcffiKttSM * 'J *»6 F*3BM * D -s»#3AA,f£« 
fSSBBSO^iE^ft©^ ^ ©WJHttiBfcttJSLfc 1 WM. 
<DS*BiE»»«:H*ta LT^ffliE©«JSHffi S t fe 
tc, iMfBSlM^^-^ %)\><OW D Ifx-BttcfufHrtBP^ =& V 

[0017] afflm^* iMffli-r * W£ 4: * + *;UW«W 20 
^Df^ttfe^tt, Kg^^ii^^^T&frtc 

mt.mam^Mc^ ^jv<om k> «;tB#tc mibi*3Bp^ ^ 

[0 0 18] 

»«©SMiEiaiio-*JBe»w%s-rfe©T?, eh 
0.E12 fcn-»»a:Bi-w , ifcb»iw**i»xtitB 

BSfSo @ 1 tCfcl/^T, lOattDSP, 12bt4?£ft 
fiO R F Wf2D S P 1 0 a tct±, HI 1 0 O D S 40 

P 1 0 tmm^nX 4-Q P S tf>*"BP 1 4, )V 

— h 1 6, m*ftl?aPl 8, SSIE 

fe tc. xV S>*;MtSS*B*yfflW 7 0RO*LPF (n- 
;U7-<;W) 7 2, 7 4 Tb^tetlTI/^c BUfBjMft 
PJR F BP 1 2 b tct±, M 1 2 CQnUlffliJ R F BP 1 2 a fclD 
ttfcD/AS$5BP2 4, 2 6, 7 •* D ^Tt^ifflSP 2 
8, Hife&S8l8P3 (K 5 2 . SSPSEffiS 3 4 , 6 0, 
P A 3 6Rlfi£|qJl£«£fc»3 8#RW-&n* fcfcfcfc, 
A/D^gSBB7 6*W5nT^5 0 so 
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[0019] aoiBA/DSB«aP7 6i±, mzmmmm 

BP 5 2 1?JBiaMR« , ^ , »=' hZfttz I F fi^^r, 

I Fil^^ai^lt'^o dtDF s pt±#€"cD (1) 
tz-ftt&l^ MED/AS*«2 4, 2 60r^'J 

F s p = F i fx 4/m- - ( 1 ) 
(1) Slci3^Tmt±3W±<OSF» (3, 5, 7, ■••) 

1 f hHtsa (2 f 1 fu±o 

^Sttl^o Sfc, F s p^F t x s p©2{gJiU:tC 

sa^bycofct. j^«®jr fbpi 2 b^sta^-rsasiifli 

s p£, jM{HPJjt0-9->7 o U>^"JS^F t x s p(D2fe 

[0020] tSIHx-f^^^it^aSitoSBP? 014, M 
EA/DMW7 6 7^&til*-t-SJB2 I F«^(C, 9 0 

t,at3z-?%'&M^ 1 4, Q4^ta*"r^o mhl p f 7 

2, 7 4 a, HufH7 :1 V>>'^;HS^«P$0 ! IIBP7 0CDIS3S 
«P5aHTi# 6 nfc«W«^ I4, Q4*5Fsp/2R 
tfF s p/4cDHiS^^^SbTi>-<D-7 p ^ 
1) Hit" ti: fete. D C^-^-b-y Y<D&^?£Wf$& 
roj SMI«iW2/F s p©JBJ«-e£ 
StctBXLT^SaWfi^U. Q*^5Fsp/20H 
SMMHSt^iittiorxy^D-^ (1f 

fBf-^fi^^) (D^^DHiU, 

^©it^isfflat?^-r« Fsp/4 ©jsMSo^* 

o 

[0 0 2 1] HufB^SIE^»tBBP 2 0 1±, 12 tc^f 
J:-5tc, MfHP A 3 6 T^Uft^M^tB-TSSSMtft 
aiBP7 7t, ^ISIE^T-SfStcffll^S^S^ffljE^S 
H PO«JWfitRtnE»fffi*IBttfrSl»»7 i -^7 8 
^, ^iE^Td^tCffll/^m^J^^flE^HP^ 
»LTai^J-r-l>i:i:fetc, MfB^x-7";b 7 8 <DSIE 

[0 0 2 2] HufBMS^ttlBP7 7t±, tQfB^-F^^ 
Xh7^M 1 6^P.ffi7Jbfc^— 7^>KMff I 
i, Qi^rU^r l^VXIM-^tLT, Suf H L P F 7 2 , 7 

4 t'ls; d Hj Lfcx>-^D— rasa-* 2 <s ( 2 «-r 5 fc* 

cDSESS^^^BSI-. TS-tf 2e-r^*H±m3zEO{ / Ffflcr ) ^ 
T'fflWfZo ) Lfc^— XAVFtSiSft-^ I 5, Qsfcht 
$5L, 1, QfnfnoM^li^ et 
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vmmm^ 1 1 , Qi <Dwtj^»]ffim%:4^^jjfrz>±% 

E^LfcAPK AP2, AP3, APnOtAi 
K> SMIE&SHPK HP 2, HP 3, HPntf 
SffRTHgtcfStt^nTl/^c 0!iiUf, ^— XA^ F^P 

I is QiOWT^ltfrlBBfi, j/4-QPSK?7 
tf>^"g|5l 4©^/4-QP S KglTn-;V^7W 
0. 5<D«£\ ^PM®CD¥±3«77fc:*fLT- 1 1 d B 
— 1-3 d B OtMi^feS C tii^iii^ T^5„ $ 
fc, SMiEffifftH P «^g|3 (USScgp) fcdHJP CdBttft) 10 
HP QK) =HP (IB) U+ M x £ 
(2) Sfcfe^T^ttffiiEJi<D^:#**ftltPf «/^^{ 
-^T-feSXf-y^X Z (j) 

^^t&tt^aH^nfc-r-^aU n/4-QP 
S K^Ptf2 try hx-* (If-^ Q7 9 -*) 

tJ n «*»S5iT?W: I (-r-^) + j Q (x-*) 

I 2 (t) = 1 1 (t) XHP (Hg|3) 

Q2 (t) =Qi (t) xhp mm 
[0024] -o^icm l^rym 2 corfm^m 3 ~m 8^ 

(1) 3Sfi-r-*#DS P 1 0 atettD&SftSfc, « 
/4-QPSKV7^y8Pl 4 hx-fipXh 
7^;W 1 6fc±5T^/^ FfflMtf 1 1, Qitfi 
£j£ L % MfcilEaS 2 2 fc «t 3 *«*»^SI?Mlf 

1 2 bfc:Hi*-rs 0 5M«fi9R FfiPl 2 bfii, SttlEgfl 

2 2 -esffixE^nfc-^-x^i/ pgnm 1 2 , q 2 *>\ 30 

^-a^tt^iigP2 8 T»«BSEKH*n, AJ»K^g|S3 
o T i &MSUa&$rfc: 7 -y z/> *j 3 > s P A 3 6 

[0 0 2 5] (2) P A 3 6i3^&tjhrcmmm^(o— 

ffitt. 3 8 T^DtBS'tl, SM^glgP 5 

2T-MI^F i fOI Ffl-^JC^f^^nV/'^— i?a 

n, A/DgSi«7 6£AAt«„ 6 40 

t±x i f mttvi/fv z/ffflWim s p t?7>^- y- 

U D S P 1 0 a rtOx-C ^^-'HS^taMMlIgl? 7 0 
'xtHTJ-rSo IKB^OilS±I FflPf*s i nStU hu 
IBS (1) 7?m= 5 i:-r-5 ts 7^"-9-y7yy^*<r) 
+f>yU>?'M7£lfcF s pte [ F F i f CD 

4/'5{gi:*«£0T% 0 3tc^-r«t^{c, yzs 

7°y ymmfcitmm l/Fspttip {i-s§cdm)»! 1 / 

F i f CD5/4{gt75:i,o ffcto-S, I Ffl^fCfcfLT 
9 0° ffiffl**»tlfcjiS (H3 4Hc»EnT^L/c,&) so 



10 

fr&*t> % WJfcffifcLTttERUttfHP (Sttf) = 1 , H 

»*S5 8 0H:, S9IB^M^Hlg|57 7f^ttl?nfcif)Jc 
tul2m73H-»g|5 1 8 7*5f?#)fcm7jffiP (^-X 
'OKaKi,, Qi<0*7j«) KJSCTllWEfliftf- 
-^7 8*^R#6t}5nfcSSiE«»HP (IB) 
(2) fcfW,LT«ffc*S*liE«RHP (ff) 
i&«M»«:ffV\ COSMiEflHSHP (ff) *MfHS« 
IESI52 2^ffi7rr§i:£&{c, MffffltLTMIH^Sf- 
-7;U7 8-\Hi7J-r§c 
XZ (j ) } - (2) 
fZ (j) (ti Or-*) - jq (t-^) 
[0 0 2 3] WSHSfflIE«2 214, (3) s (4) 

fc^-r^^fc, Mffi;L'— h-r^x vy^)V-$t i 6^?, 
aJTJLfc^— X/^F^PM-Sfl i v Qifc s MIBttTJth 
*gp 1 8 T?*a&fc«7j« P (W« A P 3 ©apffcK-r 

SHP WHP3) ^SWLT, SMlE^ftfc^- 

XM^ FXM# I 2 , Qa^aiTj-r^o 
-Qi (t) XHP mW-) - (3) 
- I i (t) XHP (OH*) - (4) 

F^IMflls i nSTSU, 

3s 7, 9, •••) €,|WI«T'S§ 0 OSO, £ (1) #fiR 
JX-rS+J-^yUV^^F s pT'I Ffi^Ty^"— 
•9->^U>^-T-S<lfc*C < J;t», A/DSSi«7 60tB73 

{ri(c«f s p/4©Bj»»tcffl»ssaaft*nfcjg2 1 f 

»^^?n«o E!3fc*5^Ts tW±4^3j--M— 

m-frz-gts) it&miz&m* ztctbtctt, f s p «f t 

x s p<D 2 tg^lzmfeZtlTK-^fftlirsZtj;^ (p 

[0026] c 3 ) ?4 i\m$mmmw i o a, 

A/DSJWJ7 6*»6ffi*-T«JB2 I F^mc, H4 
(a) (b) lC^n5*9 0° Otfiii&feofell 

mmm^Us q^m^-t^o iiLoifa, 04 

(a) fc^-T <£ 5 tc, MBHl/F s p (ffi^M9 0° fc 

«S) ©tc r+ 1 j N ro j , r- 1 j , ro j o«|g 

Ofi^fcftO, 4tt||T*l«JW (4/Fs p) %«|^-r 
QfiOL off^-« N HJ4 (b) (C^-Ti; 5 fc I WJ L o 
«^{C^LT9 0' > tiffltfinfc (X«jtA,/g) 

roj , r+u, roj , r- 1 j © 4 ttfig-e 1 hjb 
^ts^-r^o ccDtzisbs T4i?$)\>m3tfgm®M%t>7 0 

TH±, £2 I Ffi^fO l V>?>vm^ I ffiiJL of§ 
(Qd'JL o « «IK%M TftSf 5 c fc J: t) 

a^ffliiiaiisn, m2 1 F«^tisi«<D^&^cF s P 

/ 4 CO L o \m (Q«J L o «^J± I fflj L o ft #fcft LT 

90° iSMtfmntc (jutmfoiQ tomm&gk 
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(D^-^^VFaiit 1 4. Qa^ HI 5 KtMt ct -5 
(C, IffllLoflH^ QlLoi§ttfflH2/Fsp« 

[0 0 2 7] (4) MIS (3) tCfE3$bfc£?^xV^ 

yh*umm^ 1 4, Q<fct±. ra2/Fs ptt^ roj 

■ttffrttiO^ iM«ffiJR FgPl 2 b*^ffi*-TS 
MIH (2) tc«»*A/D«»»7 6 07^- 9"V7° 

uy^HtSF s pttasewiou-yyu v^«»*f t 
e^o{ia:±. h/4-qp s Kv^tf^^spi 4tcfe^ 

T\ SHIS' VsJOl/U— h 1 6 (32kbps) © 

#*aj#^*^fc^T#;tS4:. SHMUOD/Ag 
g&g|5 2 4,2 6 Vi^JHttatt 128kHz 

(=16kx8) fc&So CcD«-&, ^ff X-^OglM 
RffKSttl 6kHz7?*5^ D/A»2 4, 2 6 
OtyyU V^JBiftRtf 12 8k H zTfcSC 
^>7 0l Jy^ia5 6 4kHz (=1 2 8kHz/ 
2) OWigJSTO^fll^^aiAbT^SClfctC* 
So "Tftto-B. D/AS««2 4, 2 6i^ffl*t5« 
12 6 (a) ItSfil 6 kHz 

oasflr-^-^Rtf 6 4 kHz^ft^TOi8i^t& 

£o 0 6 (a) tCfe^T. F W 1 ttD/A$M2 4. 
2 6J:f?ffl**n*«^OJBjfe»»«*a"i"« 3fcfc6 4 
k H z * «©SS«flHf * 7 - F^7 *«[ A / D g&gp 
7 61?3JS««ID/Aaa»»2 4. 2 6 CQ^VT 9 V Z/?M 
«»fcra*0»»»l 2 8 kHzW^U^lfti 

^U, Q4^c roj «#*M§Ffrr*fcfc. SHBOtBWf* 
-£t±6 4 kHz C=F s p/2) RgPHfcfrSo CWi 

U^LfcCfcfc|^«fcfcS©"e. 0 6 (b) teaVTcfc 
ty7°U>^I§^ tt32 
kHz (=6 4 kHz/2) ttSEOTfflSSn 
fc^-X^VF«P«-^ I 4. Q4^6tt32kHz-6 

^pJig^^oTLSto 06 (b) mfe^T, FW2 
ti, Fsp£:128kHzh Lfcif^CT^ v^ME^S 
»BM13AB7 0 ^«W^fi&k«^Nf« (0 — 3 2 kH 
z) ^^-To fi£^T. &««RF01 2b^5(fl*t8 

A/D^SP7 6(?)7>^- V^^>7°U V 
^JS&gfcF s pl±iM««|01tvyU t x s 

p^2i OMitfcf 2 5 6 kH z) W±£R^3*lT^* 

[0 0 2 8] (5) LPF 7 2. 7 4 fr±, ^Y^MS 



4, Q4fr5Fs p/2&tfF s p/4<DmW%Lffift1tV& 

^n/cniiff-^ 1 4, Q4«, 15M17 (a) tc^-r 

± -3 tcJtfflffl 2 / F s pSfc: TOJ I5U*_ 
tf-r-f ^#;I/F I R7^Mc«?nftLP F 7 2. 
7 4tcJ:^T. Fsp/2tDWM^»S (tfSf 
-*«^ffir«t±5I5B) U H7 (b) tej5VTJ:3*:t>' 

^ n — y/ss&btf fti tts s n s o -r-V ;b ^ -r >i> * fflS a 

10 3: Sfcto, H5RtfH7 (a) lC7jkT£ 

■5 tc&mc roj «^#ffi-rsiS[JB4:7-<;i/*U >tf 

tSt «^fi(B# 1/2 t%:%rc#>, LPF7 2. 7 

H*ffll/^T«**2«LTffi1lliE«^Hi»2 O^ffitf 

[0 0 2 9] (6) ±EO»D. LPF 7 2. 7 4TF 

^^Iltf % 7b\ SeicFsp/4 ©JBMftjaMfr 
^ V y ^ — V '^v 5 M<DD C *7 Izv 
20 h/£# (A/DSSI8P7 60XAftO'W77iHI 

8*ffli^TKwrso H»*SE»»5 2^eaj*-r* i 

Ff§5:A/DSa97 60A*^^WSftft 
tc. D C'WTXdlgS CS^*WS) *^6H 1 tc^-r ajS 

SU«;W7X«ERM (DC*7-fe7b^) «>S« 
j^^f t<^ftS^§gS^S:8o ms (a) 
ti^cDC*7-fe7 A/DA 
^Hi-^f (I F«#) OJfii&U^VV c AVW77tSV 

V h^A/DA^U>v ? ^0±{uW;K VlliA/ 
DXAl/>^Ttt^*ato A/DAAff (I 
Ffi-Sf) © Wb^V c *VW7^1EV b fcT-S 
icfrZt, ms (b) ICTjkf j:-5 tcD C*7-b^ 

a ^of^jx^^ h ^AtiPIE (c) teaVT.fc'Sfc: 
I Ff§^^DCt7^^ hjS^tfSfrft 
So A/D£St»7 6tt (IFi§+DC) 
V^fl&RF s pT7 V^V/V ^t§^T% b 
MOMtJ^^ h^At±HI8 (d) fcz^TJiSfci&tK 
40 12 I F ll-^j^OWc D C *7 -tr h^c^Kten 
So ^-f ^*;i/*Sstt[Biffla»7 Ott 12 1 Fil^^: 

tt^awAaa^^is, l o«#*^2 i F«#onafe» 

(Fsp/4) i:*L<ft5^ 12 I F«-^^ L o 
t±F s p/4 0ja*ftfi8^i:3K : totL*o ^?>^. tt^tl 

MftLStc cfc s r o j m*fr&ftw f s p / 2 oniift»«» 

i8 (e) tCTjrTck^C&So Z.<Dfc#>^ LPF7 2. 
so 7 4 03^14^:118 (f) ^tJ;^c«t§C^ 
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Co o 3 o] mnmmmmmrHt, mmjEm^wta^o 
mif—y'MatmmmtL-zHP = i, hp 

gP^A*-^— F^IKS^f I u Qi ZZtD&SMiE 

P^K^ffiLTF'ggM^y-s*^^ ^iiE^ffW 
y;Wc^ffli: LT«^JAtf d i^ci-p 

lcmi±T % <fc 5 Lfc <Dfc fefiJffl-T £ d £tfT'% £ 0 

LTm^tiiPiig^cDAAW^^Ttf-S^jS^fe^^, rT 
^zgESI§^iiSbT«^tiiIii^OA^«A^Wfc^ 

OTSIg^oT, «MSA^c^gM^u^t3rtgu^^ 
'J (CS #iiA,fc 2 ffl^OSMiE^H P <0 d ^coMH^ 

T> m^SABf^^gp^^UA^rtgP^^'Jfc^^iAA 40 

fciitscawcr.^fliE^scH poa -btommvimiciifcL 

L rc & co t f ij^ -r 3 c t & r z % „ 

[0 0 3 1 ] f?iJ*J£, H 9 lC7n-?£ -Mc, D S P 1 0 b 
ftlCft^t^V 8 2^1§«\ ^.mm^^--tV tLXCD 
E E P ROM (Electrically Erasable Programmable R 
OM) 8 4^, cCOEEPROM8 4t, miSMtlV 



(API, AP2, A P 3, A P n) 4c. ^mimM 
Wfcl-^^fr (FK F2s Fm) Jc^fSL/c?!® 
8BROSffiiE«» (HP i! ~H Pi„ , HPzi~HP 2 n, 
HP b1 ~HPb„) ^felSHLTfe<o fLT, ^ 

ftl^>TE E P R 0 M 8 4 3^6VflflMOSMiEft 
gfc<0:£:T (Xttj3r£») ^R&aiLTftgM^'J 8 2-\ 

^ ^mmm.m.^^^]V<omK>m^mBc\Hu^^v 8 

2 F«90«ScffiMcDSffiIE^ (H P 11 ~H P m . H Pzi 
~HP2n, HP.i~HP m ) cod 50jffSLft 1 9 
®coSMiE{|g^^:K*m LT«Rf-7;l/ 7 8 tcS^i^ 

SMiE^HPzi -HPin (09cOp^g|?^^e'J 8 2 fy<D 

;l/7 8{c«^iA^rL§o 
[0 o 3 2] H9fc^UfeHM0g|8WPtt. 

i oot) , mzwmm («9*tfRia»^s»cj:sias 
^2/1 o<o^) , •••co ; ?-n : en(cot/-'T, #gpg<o 

(API, AP2, AP3s APn) ft. § 
HS«JB«E»^-+*;l/ (F K F2, Fm) {CfcfoSL 
ftttlMROSMiEfltt (H P n ~H Pi„ % H P 2. ~H 

P2n, -N H P ml ~ H P on ) *^**>^*^C ^ *J fclSH L 

CO 0 3 3] H9te^bfeHfl0BIS«!n?a:, 

^{fW^cDW^ti^jffiJBtco^n^ntcoi/^T^^i 

mvtt Big Ltfe$, ««« An*te^»5< * y tei ait $ 
i:*«T?**o eu^ttf, tgjtgeA^Ffc^gp^^-y fetalis 

tlfeStiiEfiS»*R*tHLTr , 3»>{^y 8 2-\##iAts- 
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[0 0 3 4] 

5 i,rcmmmmtmmkF if© i F«#{cs3R-rs^i6 

£ ;Wf #tcSfiS-t" 5A/D ^^§13 £ , C <0 A / D 

fct5n-/U7^;^t*SiU A / D SE^WOIf 
y^'J y^JSSfeSFsp*, aHMWfcfMWSD/AR 
>yjBli(aRFtxsp0 2 «W±T?, fro I 
F{t^©JIi£&Fif<D4/'m (ml±3J^±O^IS) IStC 
^Lfco COfcfc, I Ffi#<Ofll«-7*-^^^«a* 
SnfcSS, +^7°U >^jl^Fsp© 1 /4©JgJr£Sfe 
lz$t<yz/n h Jtifcff^?: A/D^SIST^J&L 

^;Hft^«»WasaPRtfp— ^^7-r;l/^5feD S P 

[00 3 5] D-;U7-f ;V?tff^ ^^MXISIffl 
SfiPOffi^-r 5«H«#03 ^<DJ1&^F s P / 2 ©JSlM 
M^£tTl^D-7"^l!!3 fflt <t o icm 

^Lfcii-&tci±. iss^Pffiii^^n^ roj m^j& 30 

Mi2Lt roj «^j£#(c£ 3^IE#14#{fc:£:K 
[0036] a— /U7t , ;i'?tfT-f s/£;M£3£1gSIS(Q! 

ngp© {B*-r * awsfo 3 <om &8t f sp / 2 Rtf f 

sp/4 OH«E»«»«|IS{SbTX>«^n— y«^«rflSl*) 
roj «*««'teJ:«ffi*liE»tt*ft:*l»±-r*tkfe 

V >ilE C fcfr"£r # 5o 
[0 0 3 7] ^ *6ttRa»f::K»«nfc«**fclBe« 40 

[0038] mmnti%mmT%mm%:mmL.T^z>t> 

*f £ L fc 2 mm<D ffiMIE«****IB« L, «'JM 
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t-t2>ttt>ic, mmmco^n d «*. h#(c rtgp * =& u fr 

6Jt*SLy£ffiiiEfiM»*tt»lliLTai*liE©«I«B«i:f 

s «fc *> tcnus l fcrn-ufc i±s mmmts <omm t imm® 

[0 0 3 9] 3at«JWaMR^-fr*;b©W0WA*{WW*-a 

ff/SIM^ K> HZ. ffiz rtSP ^ * U 6 ^JS L 

[0 0 4 0] jas<l«**iHWT*«llBi:^-+*;H»W(W 

CHI 1 ] J: S7*-f ^*;l^BUtt«OS*liElHia 

CH3] H 1 <DA/D^£g|$7 6tfeit^7y^-' 

[H4] mi (OT^ ^^;l/*SEtMBffl3iap 7 o coitSffi 

^) «StHT, (a) t± I fflJL o«*0«flgBI. 
(b) ttQWJL o«#OifiJBHT*So 

cms] HioA/DS»ai5 7 ewyyuv^JHM 

F s p#D/AgEgHH52 4. 2 6 <D^r >ZfV V^Wiftft 
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F t x s p02^JXjhOSM&T&ttn&£&£#i^<r £: 

«2jX-^h^A, (b) «mii'r f -^cO«#^^ 

[HI 7] @ 1 ©L P F 7 2, 7 4 0ffffl^JKWtSH 
T, (a) ttA^rSff^ (1 4 S Q4) , (b) liLPFt 
&(D&tlffi.B, Cc) t±0^=tDSLfc[5FKT ! L P Fit 

ao«#s«*2fiteLfctB*i6^ (is, q 5 ) 

0T?&3„ 

[08] BlOA/D^M7 6dAAlCa,^-l' 10 

MLPF 7 2, 7 4 THl*f *ffffl*KWf*HT, 
(a) ttD C*7t7 UteDtf <OA/DAAflf iS 
Jg, (b) DC*? -fey h#«Di: A/D A^jfi^M 
Jg, (c) liDC^-fey hWCtfCa^f^X^ 
^b^A, (d) {iDCt7t7 hW<E>£:#©bj&CDSl 
^X-^b^A, (e) ti:D h^cot^co 
c, di©lAX^^h7^ (f) (±LPF72, 7 
4<DLPF jEfiWtt£jS3-BlT?a&3 0 

[0 9 ] *m®<DM<Dmtmmm<Dwm*7ik-?'7a v ? 20 

[010] ^*0IJ^^-r^a-y^HT-fe^ o 
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[01 1] 0 1 0©7*n$ntatMMB4 0<DJtttS!l& 

[012] flfiose3fe0>j*^-r^nv^BiT?aBs o 

10. 10 a, 10b-DSPs 12, 12 a, 12 
b-SHBffilRFSk 1 4-»/4-QPS Kv-ytf>if 

M) , 1 8- -wtjimm* 2o-msmmMm 

BP, 2 2-S*iEaP, 2 4, 2 6-D/ASaftaR 
2 8 3 0, 5 2-Jli£ft£ 

3 4, 5 3 6-PA (tA 

KB)- 3 8--7jft14*g£fg, 5 0-7>ft, 
7 0 ••••fV S?^;Ht5E(KI«aSa5x 7 2, 7 4 •■• L P 
F (D-/W7-fW) , 7 6-A/D£S5a& 7 
7-"KM^fcBas, 7 8-Mf-7";k 8 0-« 
*K*g|3, 8 2-ftgM ; ei>, 84-EEPROM 
WW^UOHW) , F s p-A/D£Sia&7 6CD 

F t x s 4, 2 6Wl/yj^ 



[01] 




[03] 



F (B# 



[0 5] 
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[02] 



[04] 



I 



j-QPSK 



J! 







SffJEffft 


AP 1 


rt* t (XB • MS) 


AP Z 


H»2<*SJ< AS) 


A P 3 


HP 3 • tUfi!) 






AP n 


HPnCS® - ASS) 



22 



T 



20 

/ 

~1 



fftt 

at* 



60 
-78 



ttJB 



„77 



■ Is 
■Qs 



(a) I «L p«-^ 



1 - 

0 

1 



(b)QIIILo^ 0 — 1 



C06] 



32 64 
' 



F W 1 



128 (KHz) 
(Ftxep) 



fh ,LP FH»CD 



^ 














v-S 





32 



64 



F W 1 



128 (KHz) 
(Ftxsp) 



[Ull 1] 



40 



4ft 



42 



A / D 



L P F 



4B 



- . A/D 



— 

L P F 



6B_ I 



90* 




'vj- _6B 



U) 



< I s. Qs) 



[07] 




[0 12] 

12a 



10 



fa* 







/ 


D/A 












IS 






SflQ 


D/A 





t 



26 



58 



56 



L P F 



EST 
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cm 9] 



Vh 



VI . 
Ov ■ 

Vh • 



CbJ <DC«7tilft) 



V! — 
Ov — 



Vb 



(Q) 



DC 



Flf 



(DC47t,f*) 



DC 



Fap/4 



* e; (DC47*^:?n 



DC 



(f) L P Fttt* 



Fsp/4 F»p/2 
^^J-PFaift4*tt 



ft— sat* a ro -< 



OC F«p/4 Fsp/2 



fc- 



1 8 



20 



St* 







AP 1 


HPn(35«*j«ffi) 


AP2 


HPuCSSSB • 






APn 


HP,.(MP - Aft) " 



80 



1 1 



tft£ 



-77 



- I j 

-Q; 



* 




i &e«:*«>#iHtti* 


F 1 


F 2 




F m 


F 1 


F 2 




F m 


AP 1 




HP* 




HP* 


HP., 


HP,, 




HP* 


AP 2 


HPw 






HP* 


HP« 


HP» 




HP* 




















APn 




HPjn 




HP- 


HP.d 


HPfn 




HP„, 



f Ob 



E E P ROM 



84 



im i o] 



i 



: }> J*}— qpsk 



14 



16 



22 



7 4*9 



nil 



J 8 
P 



2Q 



24 



26.. 



D/A 



Qi 



D/A 



— 



(Ftxsp) 



50 




30 38 



(<\7)-~34 



46 



A/D ♦ 



J? 



LPF* 



A/D <■ L P F 



40 



■48 ^"44 
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